Evaluation of ovarian toxicity of mono-(2-ethylhexyl) phthalate (MEHP) using cultured rat ovarian follicles.
Mono-(2-ethylhexyl) phthalate (MEHP) is the most toxic metabolite of di-(2-ethylhexyl) phthalate (DEHP). It has been reported that DEHP causes abnormal reproductive development in women, and suppresses estradiol synthesis and ovulation in female rats with diminished size of preovulatory follicles. The present study was conducted to evaluate the ovarian toxicity of MEHP using cultured rat ovarian follicles. Secondary follicles were isolated from the ovaries of 14-day-old female rats and cultured for 48 hr with MEHP (0, 10, 30, and 100 µg/ml). At 0, 24, and 48 hr of MEHP treatment, follicular diameters were measured. After the culture, viability and apoptosis of follicles were assessed, and progesterone, androstenedione, testosterone, and estradiol levels in culture media were measured. At 100 µg/ml, suppression of follicular development was observed, which is associated with decreased viability of follicles and apoptosis of granulosa cells. At this concentration, progesterone level increased markedly, whereas androstenedione, testosterone, and estradiol levels decreased. At 10 and 30 µg/ml, follicular development was not suppressed, no apoptotic change was observed, and the levels of all measured steroid hormones tended to increase. The combined levels of all steroid hormones increased at all concentrations of MEHP, and the increase implies that MEHP activates the synthetic pathway from cholesterol to estradiol including de novo synthesis of cholesterol. However, the progesterone/androstenedione ratio increased extremely at 100 µg/ml, and the increase implies that MEHP inhibits the conversion of progesterone to androstenedione. In conclusion, MEHP induces ovarian toxicity via suppression of follicular development and abnormal steroid hormone synthesis in cultured rat ovarian follicles.